The discomforts and disabilities caused by chilblains during the winter are very real, although non-sufferers may regard the complaint as trifling. We have but a fragmeintary knowledge of the subject; it is known that cold is the exciting cause, but how one individual escapes and another suffers has never been determined. Consequently it is improbable that efficient means of prevention will be found until more is known of the etiology and patlhology of the condition. failed. In a susceptible individual a chilblain commences to make its appearance about eighteen hours after exposure to cold of the requisite severity. Should the temperature remnain low little alteration in the state of the chilblain ensues, but a change of wind bringing a warmer atmosphere produces a rapid amelioration of the symptoms, and the chilblain disappears with surprising rapidity. Change of environment may also produce a striking alteration in individual susceptibility. These facts are of iniportance, for it is not unlikely that they explain the reputation of many of the so-called cures for chilblains.
Chilblains Associated with Other Diseases In order to investigate some of these suggestions, I endeavoured to ascertain the relative frequency of chilblains in certain diseases of known etiology, and also to determine the incidence in various social states. A more detailed account of these inquiries has been given in a previous communication. ' so clinically. Of the 51 cases showing clinical manifestations of variation of the circulation from the normal, the most obvious signs were cold hands and feet, accompanied by cyanosis of the hands and the lower third of the legs-a state of the peripheral circulation which is not infrequently referred to as the " chilblain circulation." What is the pathology of the abnormal response to cold? A histological examination of the skin from such a cold blue hand, even where there are no chilblains, shows some thickening of the walls of the smaller vessels. It is agreed that cyanosis and coldness indicate a slowing of the blood stream. Krogh3 states that the temperature of the skin is primarily determined by the rate of blood flow, .which in turn depends on the state of contraction of the arteries and arterioles. As the shade of the skin is controlled by the state of the subpapillary venous plexus and capillaries, it is obvious that these small vessels must be dilated in perceptible cyanosis. This is confirmed by an examination with the capillary microscope, a method of observation which is unfortunately very limited, for, exceptiing in the nail folds and lip, it is not possible to see more than a small section of a capillary loop. On examining a pronounced case of this type of cyanosis, the investigator almost instinctively presses the dorsum of the cold blue hand, which fills in slowly from the periphery like a closing diaphragm. In the individual with hands of normal colour, however, the white patch reddens from below as well as from the periphery. The only reasonable explanation of this interesting phenomenon is that first there is a closure of the arterioles, and secondly a return flow of blood from the neighbouring superficial venules. Spalteholz pointed out that there are no valves in these venules, consequently there is no obstruction to the return along them; but the blood cannot reach the venules from the veins in the deeper layers owing to the presence of valves. Again, if the ulnar half of the hand is immersed in hot water it gradually becomes red, whereas the non-immersed portion retains the original cyanotic colour. The line of demarcation is very sharply defined, indicating that the large arteries are not involved.
It appears, therefore, that the cyanosis and colour is accounted for by a constriction of the arterioles, together with a dilatation of the capillaries and subpapillary venous plexuis. Although this type of circulation is frequently encountered in patients who are subject to chilblains, it is certainrthat this peculiar pathological change alone will not produce a chilblain, even with an accompanying exposure to cold, for in the syndrome known as acrocyanosis an extreme degree of cyanosis and coldness of the extremities may exist without the slightest evidence of a chilblain. At the same time, it must be admitted that a high percentage of acrocyanotics do suffer from chilblains. Again, in Raynaud's disease, which Lewis4 has shown to be a spasmodic arrest of the circulation due to a contraction of the digital arteries, chilblains are not commonly met with. The etiology of the chilblain is therefore still obscure. It appears that there must be an unknown and independent factor producing a change in the wall of the smaller cuticular vessels, in addition to the factor which causes slowing of the blood stream. This change in the vessels is necessary before the exposure to cold is able to damage the tissues, for in normal skin, as Lewis5 has pointed out, even after the skin has been sufficiently frozen to form a wheal, the capillaries are afterwards found to be intact.
Biochemical Investigation
The anticipation that biochemical investigation would advance our knowledge on the subject has, unfortunately, not been realized. In view of the fact that calcium salts inhibit the transudation of serum through the capillary walls, and as a result also of belief in the existence of a diminished coagulability of the blood in chilblain subjects, calcium therapy has been singularly popular for many years. It is significant, lhowever, that Percival and Stewart' find the serum calciunm normal as regards both quanitity and quality; moreover, these workers also ascertained that the ingestion of calcium salts in quantities usually prescribed does not appreciably raise the amount of serum calcium.
The Blood in Perniosis
My investigations of the blood in both chilblain subjects and acrocyanotics does not support the contention that the coagulation time is delayed. The method of estimation adopted was that of Dale and Laidlaw. The first drop of blood was always selected, and the test was repeated three times. The tubes were immersed in water at 370 C. The following In consequence of the recently acquired knowledge relating to the influence of vitamin D on the development of bone and teeth in youth, and also of the important function of the accessory food factors in the prevention of disease, it is important to know whether changes in the peripheral vessels may be attributed to a deficiency of one or more constituents of the diet. It has been found, however, that in some groups of school children having an average diet, the incidence of chilblains compares favou'rably with others havipg 'ani added amount of vitamins A and D, and it can be stated definitely that some apparently healthy children who have had a generous diet over a long period, containing more than a sufficiency of calcium, with additional amounts of vitamins A and D, may acquire chilblains on exposure to cold. It has also been noted that the incidence of chilblains in a group of London elementary school children (100) exposed to a carbon.arc light during the winter was no less''than in control groups., CONCLUSIONS In conclusion, I submit that the pathology of the chilblain is complex and still imperfectly understood. The actual lesion is not due to a mere transudation through the capillary wall, for the superficial vessels of the susceptible individual are the subject of a pathological change,' whith enables sudden lowering of the temperature to act' with great intensity, destroying the endothelium of the' peripheral vessels en masse. Among the predisposing cauises are hereditary weakniess, lowered resistance due to tuberculosis, and other toxaemias.
